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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] the circuit board, for examp le, a d ot-matrix lucninpsrep ce display , for this invention to carry 
electrical parts (henceforth an electrical part), such" as diode, a lampTand a resistance element, on the matrix circuit board 
- it is related with the matrix circuit board' and the plotting board which are used when manufacturing the diode driver of 
the body and its function. 
[0002] 

[Description of the Prior Art] In this kind of matrix circuit board, as shown in drawing 4 , the electrode pattern which 
consists of an anode, the cathode side wiring (henceforth wiring) 12 and a cathode, or anode side wiring (henceforth 
wiring) 11 is formed in the table of an insulating substrate 13, and hidden both sides. It connects with the surface current 
carrying part 10 which separated in the surface electrode 9 of the electrode which considered wiring 12 formed in the rear- 
face side of an insulating substrate 13 as wiring 11 by the front-face side of an insulating substrate 13 through the through 
hole 8, and was formed. Thus, the circuit is formed by connecting an electrical part to the surface electrode 9 and the 
surface current carrying part 10 which were formed. 
[0003] 

[Problem(s) to be Solved by the Invention] However, by the configuration approach of this kind of matrix circuit, since 
wiring used as the current carrying part. on a flat surface crossed, the through hole needed to be used or jumpering chip or 
solid wiring by the printed conductor needed to be performed, there was a problem in the dependability of that a process 
becomes complicated or connection etc. moreover since it is usually 18 micrometers or 35 micrometers as thickness of 
the conductor used as a circuit - a conductor if resistance is strong and the circuit as a conductor becomes long, 
inclination will arise in supply voltage by the voltage drop, and problems, like in the result (it is called Following LED), for 
example, light emitting diode, a difference appears in brightness become easy to arise. 

[0004] since a glass fiber content epoxy resin substrate with mainly bad thermal conductivity is furthermore used as an 
insulating material as the circuit board for through holes ~ a conductor ~ there was a trouble which the incorrect actuation 
on a circuit etc. generates that It Is easy to accumulate generation of heat from a circuit or the carried electrical part 
[0005] 

[Means for Solving the Problem] As a result of examining many things as an approach for solving these problems, this 
invention by carrying out solid wiring to the shape of a mesh various in the condition that the metallic conductor line was 
insulated beforehand By being able to make a circuit form on one [ at least ] fiat surface, and moreover sticking a metal 
plate as a support plate By emitting the heat generated from an electrical part or a metallic conductor line circuit to 
whether you are Sumiya, removing further the insulating part of the metallic conductor line which extended the 2-way 
beforehand at least more than the pitch of mesh-like solid wiring, and using it as a pin for connection It came to complete 
header this invention for the advantage of closing connection with a drive circuit, without using a through hole if . 
[0006] Namely, this invention The insulating part of the request at the time of seeing at the flat surface of the pre- 
insulation metallic conductor line by which solid wiring was carried out is removed to the shape of a mutual mesh at least. 
It is the plotting board which comes to carry LED in the functional part or the matrix circuit board which has the matrix 
circuit which comes to carry an electrical part in the matrix circuit board to which it makes it come to expose a metallic 
conductor line, and this matrix circuit board. It is characterized by the thing of mesh-like solid wiring which the metallic 
conductor line of a 2-way was extended at least more than the mesh pitch, and the insulating part of a metallic conductor 
line was removed, and was considered as the pin for connection. 
[0007] 

[Function and Example(s)] A drawing explains this invention to a detail below. (1) of drawing 1 is the perspective view of 
the plain-weave mesh-like solid wiring 14 which wove by turns the pre-insulation metallic conductor line 1 covered with the 
insulating material of this invention as warp and the weft. (2) Wiring 11 and wiring 12 which consist of a pre- insulation 
^aJ.li^QAd^togQe ^exposed v^r en the plain-weave mesh-fTke solid wiring 14 which sank in by the insulating agent 3 
is seen at a flat surface, It is a topvtew showing the cathode from which this wiring 11 and wiring 12 were extended, and 
the insulating part was removed or th e_pin 17 fora node side connection (henceforth the pin for connection) and an anode, 
or the pfn ^8 for cath ode side connection (henceTortfl the pin for connection). 

[0008] It^fRTperspective view of the twill mesh-like solid wiring 15 which changed weave and wove the line 1 as warp 
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and the weft, next, the pre-insulation by which (1) of drawing 2 was covered with the insulating material of this invention - 
- a conductor — (2) It is a top view showing the pin 17 for connection and the pin 18 for connection from which the wiring 
11 which consists of a pre-insulation metallic conductor line 1 exposed when the twill mesh-like solid wiring 15 which sank 
In by the insulating agent 3 is seen at a flat surface, wiring 12, this wiring 11, and wiring 12 were extended, and the 
insulating part was removed. 

[0009] Moreover, (1) of drawing 3 makes it paste up with a support plate 2 , and it uses the clearance between the plain- 
weave mesh-like solid wiring 14 as the circuifBoarTTarthe same time it sinks in by the insulating agent 3. When it sees to 
the shape of a mesh at the flat surface of the pre-insulation metallic conductor line 1 by which solid wiring was carried out, 
it is the sectional view of the plotting board which removed the insulating part in which the electrical part of the wiring 11 
exposed to a front face and wiring 12 etc. is carried, was made to expose a metallic conductor line, and pasted up the 
monochrome LED chip 4 on wiring 11 and wiring 12 through solder. 

[0010] And (2) removes the insulating part used as loading and the bonding pad of the electrical part of the wiring 11 
exposed similarly and wiring 12 etc., it exposes a metallic conductor l ine, pastes up the LED bare chip 6 on wiring 11 
through j s alder, and expresses the bondinq t pad 5 p repared in wiring 12; and the sectional view connected with the w ire 7. 
[0011] Although there is no limit in any way as thequality offReTfiSterial if it is an object with small elettric" res ; IstaTlcnrs 
a metallic conductor line used for the pre-insulation metallic conductor line 1 of this invention, copper wire is suitable from 
the point of electric resistance and a price. And although the one thicker [ although there is especially no limit as a wire 
size of a metallic conductor line ] in order to make electric resistance small is good, since weaving if not much thick 
becomes difficult and the whole circuit also becomes large, as a size, the range of 0.01mm - 5mm is good for a diameter. 
The straight angle line 5mm or less by which pre-insulation was furthermore carried out may be used. 
I [0012] Moreover, resin, such as polyurethane, polyethylene, polypropylene, a formal, and ethylene tetrafluoride, is [ that 
what is necessary is just the quality of the material which has the flexibility which can be woven in the shape of a mesh b y 

turns at least^as a_p re-insulation ingredie nt ] usable. ^" " " ** 

[0013] The weave of mesh-like solid wiring of this invention can change weave by the helicopter loading site of the 
electrical part on a plain weave, twill, and other circuits, and can also form mesh-like solid wiring. And in case they may 
differ even if the metallic conductor line used as warp and the weft has the same wire size, and they are woven further, 
even if it is a metallic conductor line about one side and is in any of whether another side is made into a pre-insulation 
metallic conductor line, or to make both into a pre-insulation metallic conductor line, it does not interfere. 
[0014] Since the plain-weave mesh-like solid wiring 14 used for this invention and mesh-like solid wiring of twill mesh-like 
solid wiring 15 grade are supple, next, as reinforcement moreover, an electrical part and a conductor — when generation 
oLbeat,fcoxn.a.cicc uj,t becomes a proble m, the resin which filled up the clearance between mesh-like solid wiring with the 
thermally conductive good filler as an insulating agent 3 is slushed, and it solidifies - making - existing filler restoration 
resin - an electrical-part metallurgy group ~ a conductor - heat dissipatio n from a l ine circuit can be performed 

efficiently. — 1 1 : — , 

[0015] As resin used as an insulating agent 3, if engineer plastics thermoplastics, such as liquefied thermosetting resin, 
such as epoxy and a phenol, imide resin, and silicone resin, is used and it is a thermally conductive good object as a filler, 
there is especially no limit and impalpable powder, such as an aluminum oxide (alumina), alumimlum nitride, boron nitride, 
silicon nitride, oxidization silicon, and cordierlte, is used. 

[0016] An electrical part can be attached in the part of the metallic conductor line which this invention exposed at the easy 
process of applying for example, a pewter paste, laying an electrical part, and performing a pewter reflow. In order to raise 
pewter adhesion at this time, nickel plating, gold plate, etc. may be processed for the corrosion prevention of a metallic 
conductor line. As a bonding pad 5 prepared in wiring 12 further, for example, gold plate, coppering, and nickel plating are 
used. 

[0017] Moreover, although ajupport plated js used through the insulating agent 3, in _cas,e_alumin um , silicon steel, carbon 
steel, SUS, Invar, etcare used in c ase tieat-conduction effectiveness is gat hered, and this invention seldom neecfs^hermal 
conductivity, it does not interfere with resin plates, such as phenol resin, imide resin, and an epoxy resin,, either. 
[0018] When the matrix circuit board of this invention is seen at the flat surface of a plain weave or mesh-like solid wiring 
which carried out twill, expose it. Can produce by carrying out grinding of the insulating material of the metallic conductor 
line by which the location of a request of one side or both sides is not insulated, and a pre-insulation metallic conductor 
line with polish or a milling machine, and exposing a metallic conductor line, and Moreover, a metallic conductor line can 
produce both by carrying out grinding of the insulating material of a desired location with polish or a milling machine, and 
exposing a metallic conductor line, when covered with the insulating material. 

[0019] And this circuit board can be reinforced by infiltrating a resin-like object into the clearance between mesh-like solid 
wiring as occasion demands, and can produce the circuit board which can be used for applications various by sticking a 
support plate in this case. 

[0020] Next, when this invention carries out mesh-like solid wiring, it can form at least the metallic conductor line which 
removed the insulating layer in a 2-way, and can use it as the pin 17 for connection and the oin 18 for c onnertinn and 
this pin 17 for connection and the pin 18 for connection can be used as an object for connection of the mother board for 
making it drive, when an electrical part is carried in the matrix circuit board, or a matrix circuit board comrade. 
[0021] Thus, this invention can manufacture the matrix circuit board easily by using various mesh-like solid wiring. The 
heat dissipation nature from a line circuit is also good, and the thing which the supply voltage to a metallic conductor line 
or an electrical part becomes stable, and is sunk [ clearance / between mesh-like solid wiring ] in in an insulating agent 
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with good thermal conductivity — an electrical-part metallurgy group — a conductor — Furthermore by using it as a pin for 
connection, the metallic conductor line of mutual mesh-like solid wiring which extended the 2-way at least more than the 
mesh pitch Production of the very reliable matrix circuit board that connection of a matrix circuit board comrade can be 
performed keeping constant the mother board and LED dot space for making LED drive can carry out easily. What is 
necessary is just to attach housinoet c if needed, when using this matrix circu it bgartLagjj LED display furthermo re. 
[0022] Since the part rrfade intothe purpose of thecarried functional parras^oper^ionusing these descriptions of the 
matrix circuit board of this invention can be made to drive statically or dynamically, if LED and a lamp are carried, for 
example, it can be use d , as a display board, and if a resistance element is carried, it can be used as a board circuit for 
printing to a thermal paper. 

[0023] Furthermore, an example explains this invention concretely. 

Cover coeegr wire with a diameter of 0.5mm with example 1 polyurethane resin, and the pre-insulation metallic conduct or 
JneJLj^joiiJe. weave a line i in cne snape or a mesh at intervals of 2mm, and it considers as the plain-weave mesh-like 
solid wiring 14. this conductor — The pre-insulation metallic conductor line 1 of two side of ****** of this mesh-like solid 
wiring 14 was extended by 10mm as the pin 17 for connection, and a pin 18 for connection In the condition of not crossing, 
and where the pin 17 for connection and the pin 18 for connection are protruded from the aluminum plate of 1.5mm 
thickness which is a support plate 2, it put. next, the liquefied epoxy resin (oil-ized Shell: ~ a trade name -) filled up with 
the alumina impalpable powder of 50 capacity % as an insulating agent 3 Epicoat 807 was slushed and stiffened to extent 
which the solid wiring intersection section front face of the pre-insulation metallic conductor line 1 exposes, the substrate 
was produced, and the matrix circuit board which grinds until copper wire exposes the pre-insulation metallic conductor 
line 1 exposed to a front face by the abrasive material, and is shown in (2) of drawing 1 was produced. The LED display 
board which solders the monochrome LED chip 4 (Stanley BRi i W) fnr <;^ r£aefejr> ounts to the required part of the 
c^pery^iifi jvhich th is matrix circuit boara rurtnermore exposed, and is shown in (1) of drawing 3 was produced, the 
-extension of a metallic conductor line was beforehand immersed in the solder bus (360 - degreeC, 2 minutes), and pre- 
insulation was removed, and it was used as the pin 17 for connection, and a pin 18 for connection, and connected with the 
drive circuit. 

[0024] Except having used without covering one copper wire of the example 2 plain-weave mesh-like sdlid wiring 14, the 
same actuation as an example 1 was performed, and the LED plotting board was produced. 

[0025] Cover copper wire with a diameter of 0.3mm with example 3 polyurethane resin, and the pre-insulation metallic 
conductor line 1 is made. Weave a line 1 in the shape of a mesh at intervals of 0.5mm, and it considers as the plain-weave 
mesh-like solid wiring 14. this conductor — The pre-insulation metallic conductor line 1 of two side of ****** of this mesh- 
like solid wiring 14 is extended by 10mm as the pin 17 for connection, and a pin 18 for connection in the condition of not 
crossing. Putting this on the aluminum plate of 1.5mm thickness which is a support plate 2, after the parts of the pin 17 
for connection and the pin 18 for connection had overflowed, the following produced the circuit board by the same 
actuation as an example 1, Next, nickel plating is performed to the copper wire ground and exposed until copper wire 
exposed with abrasives the pre-insulation metallic conductor line 1 exposed to the front face of this matrix circuit board. 
Furthermore, gold-plate on it and the LED bare chip 6 of 300-micrometer angle is soldered to this plating part at wiring 11. 
Moreover, the LED plotting board which makes wire-bonding connection by the 50-micrometer gold streak by making into 
a wire 7 the bonding pad 5 prepared in wiring 12 and which is shown in (2) of drawing 3 was produced. 
[0026] example 4 polyurethane resin — copper wire with a diameter of 0.5mm — covering — the pre-insulation metallic 
conductor line 1 - making - this conductor ~ the line 1 was woven in the shape of a mesh at intervals of 2mm, it 
considered as the twill mesh-like solid wiring 15, and the matrix circuit board shown in (2) of drawing 2 like an example 1 
below was produced. The 2 color LED chip 16 ( Stanley BRPY1201 W) for surface mounts was soldered to the required part 
of the copper wire which this matrix circuit board furthermore exposed, and the LED plotting board was produced. 
[0027] Using the liquefied epoxy resin which is not filled up with a filler as an example 5 insulation agent 3, except having 
used the phenol plate with a thickness of 2.0mm as a support plate 2, the same actuation as an example 1 and an 
example 2 was carried out, and the LED plotting board was produced, respectively. 

[0028] example 6 polyurethane resin - copper wire with a diameter of 0.5mm covering — the pre-insulation metallic 
conductor line 1 - making - this conductor — the line 1 was woven in the shape of a mesh at intervals of 2mm, it 
considered as the plain-weave mesh-like solid wiring 14, and the pre-insulation metallic conductor line 1 of two side of 
****** of this mesh-like solid wiring 14 was made to extend by 10mm as the pin 17 for connection, and a pin 18 for 
connection in the condition of not crossing Next, the pin 17 for connection and the pin 18 for connection of the plain-weave 
mesh-like solid wiring 14 are stood upward. It is made for the liquefied epoxy resin (oil-ized Shell: a trade name, Epicoat 
807) filled up with the alumina impalpable powder of 50 capacity % as an insulating agent 3 not to be attached to the 
parts of the pin 17 for connection, and the pin 18 for connection. It was made to slush and harden to extent which a solid 
wiring intersection section front face exposes, the substrate was produced, and the matrix circuit board which grinds until 
copper wire exposes the pre-insulation metallic conductor line 1 exposed to a front face by the abrasive material, and is 
shown in (2) of cowing X was produced. The LED display board which solders the monochrome LED chip 4 (Stanley 
BR1101 W) for surface mounts to the required part of the copper wire which furthermore exposed this matrix circuit board, 
and is show in (1) of drawing 3 was produced, the extension of a metallic conductor line was beforehand immersed In the ' 
solder bus (360 - degreeC, 2 minutes), and pre-insulation was removed, and it was used as the pin 17 for connection, and 
a pin 18 for connection, and connected with the drive circuit. 



[0029] The matrix circuit board shown in (2) of dciifitioal like example 7 example 1 was produced, the functional part 
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which carries diode and a resistance element in this and has a matrix circuit was produced, the extension of a metallic 
• conductor line was beforehand immersed in the solder bus (360-degreeC, 2 minutes), and pre-insulation was removed, 
and it was used as the pin 17 for connection, and a pin 18 for connection, and connected with the drive circuit. 
[0030] example 8 polyurethane resin - copper wire with a diameter of 0.5mm — covering — the pre-insulation metallic 
conductor line 1 — making — this conductor — the line 1 was woven in the shape of a mesh at intervals of 2mm, it 
considered as the twill mesh-like solid wiring 15, and the matrix circuit board shown in (2) of drawing 2 like an example l 
below was produced. The functional part which carries diode and a resistance element in the required part of the copper 
wire which this circuit board furthermore exposed, and has a matrix circuit was produced, the extension of a metallic 
conductor line was beforehand immersed in the solder bus (360-degreeC, 2 minutes), and pre-insulation was removed, 
and it was used as the pin 17 for connection, and a pin 18 for connection, and connected with the drive circuit. 
[0031] 

[Effect of the Invention] According to this invention, as above the matrix circuit board Can make having no through hole 
etc. and easily and, moreover, heat dissipation nature of this circuit board improves by sinking in a filler. Moreover, since 
electric resistance is small made rather than the copper foil circuit usually used by enlarging the diameter of the copper 
wire which is a metallic conductor line For example, as a matrix circuit for an LED displa y, the variation in bri ghtness is 
^small, it is cheap^and it is [ moreover the good display board of heat dissipation nature can be obtained and ] also possible 
toliS&^t-as^^oardcircuit for printing. Furthermore, the matrix circuit board of this invention removes the pre-insulation 
of the part which extended the metallic conductor line of solid wiring in the condition of not crossing, and since it is used as 
a pin for connection and made, it has the advantage that connection can be easily done with the circuit boards, such as 
other circuits for a drive, without using special coupling parts. 
[Detailed Description of the Drawings] 

[Drawing 13 (1) of drawing X is the perspective view of plain-weave mesh-like solid wiring which wove the pre-insulation 
metallic conductor line by turn s, and (2) is a top view showing the pin for connection which consists of wiring which " 
consists of each of thd pre-insulation metallic conductor line exposed when plain-weave mesh-like solid wiring Is seen at a 
flat surface, and an extended metallic conductor line. 

[Drawing 21 (1) of drawing 2 is the perspective view of twill mesh-like solid wiring which changed and wove the weave of a 
pre-insulation metallic conductor line, and (2) is a top view showing the pin for connection which consists of wiring which 
consists of each of the pre-insulation metallic conductor line exposed when twill mesh-like solid wiring is seen at a flat 
surface, and an extended metallic conductor line. 

[Drawing 3] (1) of drawing 3 is a sectional view when carrying the monochrome LED chip for surface mounts in the front 
face of the matrix circuit board with a support plate, and (2) is a sectional view when carrying an LED bare chip in the 
same circuit board. 

[Drawing 4] Drawina 4 is a sectional view showing the conventional plotting board. 
[Description of Notations] 

I Pre-insulation Metallic Conductor Line 2 Support Plate 3 insulation agent 4 The monochrome light emitting diode chip 5 
bonding pad 6 Light emitting diode bare chip 7 Wire 8 Through hole 9 Surface electrode 10 Surface current carrying part 

II A cathode or anode side wiring 12 The anode side or cathode side wiring 13 insulating substrate 14 Plain-weave mesh- 
like solid wiring 15 Twill mesh-like solid wiring 16 2 color light emitting diode chip 17 A cathode or pin 18 for anode side 
connection An anode or pin for cathode side connection 
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CLAIMS 



[Claim(s)] 

[Claim 1] TTie matrix circuit board which is the matrix circuit board to which remove at least the insulating part of the 
request of a pre-insulation metallic conductor line by which solid wiring was carried out to the shape of a mutual mesh, and 
it makes it come to expose a metallic conductor line, and is characterized by coming to expose the metallic conductor line 
of a side face which removed the insulating part as a pin for connection to the 2-way at least. 

[Claim 2] The matrix circuit board which comes to sink into the clearance between mesh-like solid wiring of the matrix 
circuit board according to claim 1 in an insulating agent. 

[Claim 3] The matrix circuit board which comes to stick the matrix circuit board according to claim 1 or 2 on a support 
plate through an insulating agent. 

[Claim 4] The matrix circuit board which comes to carry electrical parts, such as diode, a lamp, or a resistance element, in 
the matrix circuit board of claim 1, claim 2, or claim 3. 

[Claim 5] The plotting board which comes to carry light emitting diode in the matrix circuit board of claim 1, claim 2, or 
claim 3. 
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are then 
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to mount the electric parts, etc., of the wirings 11 and 12 and to 
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bonding pads are similarly removed to expose the metallic conductor 
wires and 

LED pair chipes 6, are adhered via solder to the wirings 11 and are 
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by bonding pads 5 provided on the wirings 12 and the wires 7. 
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